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arrivalof airmasses to the groundobservation station atChaoyangOlympic SportsCenterwere calculated,using the
Hybrid Single–Particle Lagrangian Integrated Trajectory (HYSPLIT)model in 2013. The PSCF results demonstrated that























Particulatematter (PM) smaller than2.5μm in aerodynamic
diameter(PM2.5) iscloselyrelatedtotheformationofhazeand is
oneofthecausesofsevereairpollution(Charlsonetal.,1987). It
has been known to be one of extensive contributors in global
climate and hydrological cycle (Ramanathan and Feng, 2009).
Moreover, World Health Organization (WHO) reported that
hospital admission increments due to respiratory problems are
associatedwitharapidly increaseofPMmassconcentrations ina
shortperiod (WHO,2005).Forexample,severalstudieshavealso




Beijing, the capital city of China, has been suffering from
severe air pollution due to the large energy combustion from
industriesandvehicles(about13% increaseofnumberofvehicles
per year) (Wu et al., 2011), aswell asnaturallyoccurringdesert
dust storms and smokes frombiomassburning (Yu et al., 2011).
Moreover,severehazeshavebeenobservedfrequently(Cheetal.,
2009) and significant increasing trend of hazy days was found
between1990and2008inBeijing(Zhaoetal.,2011).

Inmid–January 2013, Beijingwas suffered from one of the
mostseriousairpollution in recentyears.ThehighestPM2.5 level
886μgm–3 was measured using Beta attenuation method and
reported by theU.S. Embassy (EarthObservatory, 2013). China’s
StateCouncil released itsActionPlan forAirPollutionPrevention
andControlon12September2013,toregulateairqualityforthe
next five years. However, urban PM2.5 is typically composed of
local (e.g.,carbonandnitrateparticles)and regional (e.g.,sulfate
particles) sources (Park et al., 2013). Thus, a thoroughly
understandingof thepotentialsourcesofPM2.5 isanecessity for
thecorrespondingactionplan.

Chen et al. (1994) have conducted the first comprehensive
research on PM2.5 in Beijing between April 1989 andMay 1990,
andthePM2.5sampleswereanalyzedbytheopticalcarbonandX–
ray fluorescence analysis. According to chemical mass balance







quantify their seasonal variations of possible source regions, the







China's National EnvironmentalMonitoring Center (CNEMC)
hasreleasedthereal–timeairqualitymonitoringdatafor74major
cities inChinasince1January2013 (CNEMC,2013).Amongthese
air quality monitoring stations, the hourly PM2.5 mass
concentrations at the Chaoyang Olympic Sports Center (COSC)
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(40.003°N, 116.407°E, 5m height), during 16 January – 31
December2013wasused in thisstudy (Figure1).ThePM2.5mass
concentrationwasmeasured by the Tapered ElementOscillating
Microbalance (TEOM) analyzers, and it was calibrated and
validated using Chinese Environmental Protection Agency (EPA)
standards(Taoetal.,2012).Figure2showsthehourlytimeseries
forPM2.5massconcentrationatCOSC,wherehighconcentrations








To estimate the potential source locations for long–range
transported aerosols, PSCF was calculated using the isentropic
backward trajectories (Ashbaughetal.,1985;HwangandHopke,
2007).BackwardtrajectoriesofairmassoriginatingfromtheCOSC
station when PM2.5 concentrations exceeded 75μgm–3 were
calculated using the Hybrid Single Particle Lagrangian Integrated









orapointof theairmass lies inagrid cell, this cellwill thenbe
regardedasapotentialcontributorofpollutantsthatareassumed
tobe transported to the receptor site.Thenumberof trajectory
segments and points falling within grid cells can be calculated,
wherenijisthetotalnumberofendpointsfallingwithinijthcell,mij
is the number of endpoints that falls within ijth cell that are
associated with pollutant data (hourly PM2.5 concentrations are
greater than 75μgm–3). Thus, PSCF for the ijth grid cell can be
derivedusingEquation(1):

ܲܵܥܨ௜௝ ൌ ݉௜௝Ȁ݊௜௝ (1)

Inthisstudy,5–dayhourlybackwardtrajectoriesataheightof
100m above ground level (AGL)were computed. The total endͲ
pointsare262080ineveryseason.Thedomainofinterestextends
from90°Eto130°Eand30°Nto55°N,whichcovers4000gridcells




Therefore, for improving the data quality, an arbitrary weight
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
ThePSCFvaluesarenotsolely related to thepollutants,also
relatedtothewinddirections.Althoughsomestepsintheprocess
of PSCF methods are subjective (such as the selection of PSCF






TheseasonalPSCF resultsareshown inFigure3a–3d.Due to
the effects of monsoons, PM2.5 concentration in Beijing was
influencedsignificantlybytemporalvariationofwinddirection. In
spring, high values of PSCF (>0.7) are observed in the southern
Hebeiprovince and thenorthwestern Shandongprovince,where
heavy industries are situated. In summer, high PSCF values are
observed primarily in Jiangsu province, Yellow Sea and the
southernofShandongprovince.Theseareaswerealso identified
as thehighpotentialoforganic carbon source areas (Heo et al.,
2009).Inaddition,theIndianlowandthesubtropicalhighpressure
belt above the western Pacific Ocean were dominated and
influencedintheAsiancontinentinJulyandAugust(ZhangandLin,




southwestern direction, near Shanxi and Hebei provinces in
October. Inwinter, thepotential sourcesweremainly located in
HebeiprovinceandBeijingCityitself.Localizedairpollutantswere
deemedasthemajorcontributorsinthewinterseason.Suchhigh








from the AquaMODerate–resolution Imaging Spectroradiometer
(MODIS) level2aerosolproducts (MYD04,collection5.1) in2013
wasused(Figure4).Inthisfigure,onlyafewpixelswereshownin
the Northwestern China since MODIS aerosol products derived
from theDenseDarkVegetation (DDV)algorithmhasa limitation
ofderivingAOToversemi–aridandbrightsurfaceareas(Remeret
al.,2006).InspiteofthislimitationofMODISaerosolproducts,the




observed with large amount of fine aerosols in these regions.
However,highPSCFvaluesbutlowAOTfinevalueswereobservedin
thenorthernShanxi, sinceonlya coupleofpixelsweredetected
and also the limitation of semi–arid and bright surfaces in this















In this study, the PSCF trajectory statistical model coupled
with PM2.5 mass concentration data were adopted to identify
potentialsourcesofPM2.5inBeijing,China.Duringtheobservation
period between 16 January and 31 December 2013, strong
variations of air pollution loadings and PM2.5 concentrations at
COSC air quality monitoring station were observed. From the
seasonalanalysisofPSCF calculation,highPSCFvaluesare found
overHebeiprovince in springandautumn,over Jiangsuprovince
andYellowseainsummer.Inwinter,however,localemissionsare
dominantly contributed. These results are well correlated with
MODIS retrieved AOTfinemap. Environmental authorities can use
thederivedmodelsandresultsfor lesseningBeijing’sairpollution
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